IX. AUCTIONS FOR FREQUENCIES FOR SATELLITE SYSTEMS
ARE NOT PRACTICAL

NASA can not endorse the Commission's proposed use of auctions to award

licenses to FSS systems, even in the event that mutual exclusivity should occur

between applicants' proposalis.

The proposed NGSO/FSS system of Teledesic and the proposed GSO/FSS system
of Hughes Spaceway are global in nature. They both intend to provide domestic
service to muitiple countries in addition to the United States. They also intend to

provide inter-regional service and global international services.

The key feature of these FSS systems that distinguish them from terrestrial

services and from U. S. domestic satellites at C - and Ky - bands is the provision
of services outside the domestic confines of the United States. Should the
Commission decide to award these satellite licensees by auction, it would follow
that virtually every other country in the world couid be expected to follow suit.
Satellite operators would be faced with the impossible situation of having to
compete in multiple auctions, country by country, in order to provide their
services and to achieve economic viability. They would be subject to insincere
bids from those who could see an opportunity to make a fast buck by buying

licenses for resale at a large profit.

We can think of nothing that has the international ramifications to the satellite
industry that auctioning of licenses would have. We foresee it leading to the
eventual downfall of a thriving industry where the United States currently has a

commanding lead. We urge the Commission to reject use of auctions for sateilite

licenses.



X.  THE PROPOSED BAND SEGMENTATION PLAN IS DEFICIENT
AND SHOULD BE MODIFIED

The amount of spectrum proposed in the Commission's band segmentation plan
for the FSS is inadequate to accommodate requirements already contained in
applications before the Commission, let alone accommodate requirements
forecast to arise in the near future. Limiting the primary spectrum available for
satellite services in the 27.5-30 GHz band will impede the growth of the U. S.
satellite industry, reduce competition among satellite providers and preciude
future service opportunities, some of which are yet to be identified. As satellite
applications are becoming increasingly global in nature, deviation from
internationally recognized allocations by the U. S. will also have adverse

economic and competitive implications on the satellite industry.

We urge the Commission to revise its proposed plan to provide additional
spectrum for the FSS within 27.5 to 30 GHz. We believe that this objective can be
readily achieved by shifting the buik of the spectrum to be allocated for LMDS to
the 40.5-42.5 GHz band. We have shown, in this and in previous filings, that LMDS
is viable at 41 GHz. Mass production of LMDS components has been shown to
have a similar lead time at either 28 GHz or at 41 GHz. The lead time required to
achieve quantity production at 28 GHz is tacitly recognized by the lenient build-
out requirements proposed in the NPRM. Equipment can be available at 41 GHz to
satisty these build-out requirements.

Our proposal is to delete LMDS in the 27.5-28.35 GHz band and to designate it
instead for the FSS. We recommend that LMDS be retained in the 29.1-29.25 GHz
band where sharing between the LMDS and MSS feeder links has been shown to
be feasible. This 150 MHz wide band would enable LMDS to implement systems

now that will be competitive with today's cable systems if industry were to adopt
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use of digital modulation for LMDS. Sixty video channels are feasible in 150 MHz,
10 more than planned by CellularVision in 1000 MHz using FM technology. Pugh
and Boyer31 report that many cable TV systems are in service today that provide
40 channels. They also report that it will take at least a decade to provide
broadband network access to a majority of U. S. households due to the lead time

to manufacture network components, obtain capital and construct the network

facilities.

Allocation of the 40.5-42.5 GHz band for LMDS will insure that adequate spectrum
will be available for this new service to compete with other providers of
broadband video services such as wired cable, direct broadcast satellites and
MMDS. To be competitive with cable operators, DBS operators, and others who
will field expanded capability systems for multichannel video programming over
the coming decade will require that LMDS, in the long term, have a capacity on
the order of 200 video channels. The bandwidth available in the 40.5-42.5 GHz
band, coupled with the use of digital technology, is ideal for this purpose. it also
offers ample opportunity for impiementation of LMDS systems for educational
uses. An additional benefit would be realized because multiple licenses could be

awarded in the same BTA, thus insuring competition with both LECs and wired

cable companies.

We urge the Commission to modify its band segmentation plan as we propose.

31 william Pugh and Gerald Boyer, "Broadband Access:
Comparing Alternatives", IEEE Communications Magazine, August,
1995, Vol. 33 No. 8.



XI. CO-FREQUENCY USE OF UPLINKS AND DOWNLINKS FOR
NGSO/MSS FEEDER LINKS AND GSO/FSS IS FEASIBLE
WITH ADOPTION OF APPROPRIATE PROCEDURES

Informal Working Group 4 (IWG-4) of the FCC Industry Advisory Committee for
the 1995 World Radiocommunication Conference (WRC-95) has analyzed the
potential for co-directional frequency sharing (i.e. same uplink and downlink
frequencies) in the 30/20 GHz bands between NGSO MSS feeder links and various
FSS satellite systems. Because non-geostationary satellites are in continuous
motion with respect to geostationary satellites, this time-varying geometry gives
rise to a number of short duration “in-line” interference events which occur
whenever a non-GSO satellite passes through the main beam of a given GSO
satellite (i.e. the NGSO satellite appears along the line-of-sight between the MSS
feeder link station and the GSO satellite). During these “in-line” events - whose
duration and frequency of occurrence depends on the satellite orbital parameters,
ground station locations, number of satellites, etc. - four possible interference
paths can occur as follows:

(1) MSS feeder link earth station uplink interference into GSO FSS satellite;

(2) FSS earth station uplink interference into NGSO MSS satellite;

(3) NGSO MSS satellite downlink interference into FSS earth station; and

(4) GSO FSS satellite downlink interference into MSS feeder link earth station.

Various IWG-4 studies were conducted to determine the severity of these
interference events and to examine various interference mitigation techniques.
One report by NASA LeRC32 examines co-frequency sharing between NGSO/MSS
feeder links modeled after the proposed medium earth orbit (10355 km) Odyssey

32 See document IWG4/51, “Co-directional Frequency Sharing
Between NGSO MEO MSS Feeder links and GSO Satellite System
Operating in the 30/20 GHz Band.”
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system and a GSO FSS system modeled after the Hughes’ Spaceway system.
Another report by CSC323 examines co-frequency sharing between NGSO/MSS
feeder links modeled after the low earth orbit (800 km) Iridium system and a GSO
FSS system modeled after Spaceway. In general, it was found that the use of
exclusion zones, orbit avoidance, and path diversity are particularly effective
mitigation methods to eliminate the identified interference problems. Certain of
these remedies are inherently available in the systems concerned while others
can be easily implemented. In any case, Coordination is required between the
affected parties in order to determine the extent to which these techniques can be
impiemented. In light of the IWG-4 findings, and in consideration of the worst-
case nature of many of the underlying assumptions used in the studies, it is
concluded that codirectional sharing between GSO FSS networks and NGSO MSS
feeder links in the 30/20 GHz bands is feasible on both uplinks and downlinks if

appropriate procedures are put in place to mitigate the interference that would

otherwise occur.

The Conference Preparatory Meeting (CPM) for WRC-95 came to similar
conclusions34 that frequency sharing may be possible at 20 and 30 GHz in some

cases by use of interference reduction mechanisms.

33 Document IWG4/54, “Co-Frequency Sharing at Ka-Band
Between GSO FSS and Non-GSO MSS Feeder link Systems.”

341 . See the CPM Report to WRC-95 at Chapter 2, Section 1, Part C,



XII. USE OF 18.6-18.8 GHz FOR NGSO/FSS OR MSS FEEDER LINKS
IS NOT FEASIBLE

We want to reiterate that there is a primary allocation in ITU Region 2 for the Earth
exploration-satellite (passive) and the space research (passive) services in the
18.6-18.8 GHz band. Footnote U. S. 255 in the U. S. radio regulations limits the
power flux density produced at the earth's surface to - 101 dBW/200 MHz in this
band in order to prevent unacceptable interference to passive sensors.
NGSO/FSS and MSS feeder links are not expected to be compatible with passive
sensors. The Commission's plans for the 17.7 - 20.2 GHz FSS down link band
properly avoid placement of the NGSO/FSS and MSS feeder links in this

important band for environmental remote sensing.

XIIl. SUMMARY AND CONCLUSIONS

The NASA is gravely concerned that the band segmentation plan proposed in this
NPRM will deprive the U. S. satellite industry of the spectrum needed to introduce
the innovative new services that can be provided only at Ka-band frequencies

with the resuit that the growth potentlal of the U. S. satellite industry will
disappear. The plan in its present form will not even accommodate today's

requirements for systems in applications before the Commission.

We concur with the Commission's tentative conclusion that co-frequency sharing
between LMDS systems and either GSO/FSS or NGSO/FSS systems is not

feasibie at this time.

We believe that the Commission has erred in its conclusion that LMDS is not
viable at 41 GHz. We are disappointed that the Commission has chosen to ignore

the in-depth analysis that we provided to the Commission which shows that
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LMDS is, indeed, viable at 41 GHz. Comments in response to the Commission’s
NPRM on use of frequencies above 40 GHz further support the viability of LMDS
services at 41 GHz. The Commission, in ET Docket No. 94-124 has actually stated
its view that many of the uses of millimeter spectrum are likely to be technically
and operationally similar to those contemplated for LMDS at 28 GHz and
proposes to model its rules for 40.5-42.5 GHz after the rules and procedures
proposed for LMDS. This important information bearing favorably on use of 41
GHz for LMDS has not been adequately considered in devising the band

segmentation plan for 27.5 - 30 GHz.

Digital technology for implementation of LMDS is available today for use by
industry in LMDS systems. Any other form of modulation would cause a gross

waste of valuable spectrum and would be inconsistent with the Commission's

desire to insure efficient use of this scarce resource.

NASA can not endorse the Commission's proposed use of auctions to award
licenses to FSS systems because of the implications that auctions would disrupt

implementation of global satellite networks.

We urge the Commission to modify its band segmentation plan by deleting LMDS
in the 27.5-28.35 GHz band and by designating this spectrum instead for the FSS.
We recommend that LMDS be retained in the 29.1-29.25 GHz band where sharing
between the LMDS and MSS feeder links has been shown to be feasible. This 150
MHz wide band would enable LMDS to immediately implement systems
competitive with today's cable systems if industry were to adopt digital

modulation for LMDS.

We propose that the principal accommodation of LMDS be in the 40.5 - 42.5 GHz

band where adequate spectrum is available for this new service to compete with
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cable operators, DBS operators, and others who will field expanded capability
systems for multichannel video programming over the coming decade. The
bandwidth available in the 40.5-42.5 GHz band, coupled with the use of digital

technology, is ideal for this purpose.

The opportunity is at hand to provide American industry and the American public
with the full range of benefits that both LMDS and satellite systems can provide.
But, adequate spectrum must be made available for both services if this desirable
resuit is to be realized. Happily, there is a solution that can make it happen. We

urge the Commission to modify its band segmentation plan as we have proposed.

Associaté Administrator for

Space Communications

National Aeronautics and Space
Administration

August 28, 1995
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SUMMARY

NASA believes that it is timely to consider how frequencies above 40 GHz can
best be used for the benefit of the American public and industry. NASA agrees
with the Commission in Its view that the proposals set forth In Its NPRM will
provide the American publie with accees to new products and communieations
services, provide new opportunities for American business and industry, and
promote new jobe and economic growth in the United States.

NASA is in the forefront of development and use of millimeter wave devices for
applications in space and we take a great deal of interest In the propoeals
contained In the instant Notics. We carty out environmental spaceborne remote
sensing messurements using both active and passive senseors in the frequency
regime above 40 GHz. We sponsor an active program to quantify the effects of

propegation through the Earth's atmosphere on the properties of radio wave
transmission and can therefore offer authoritative information to the Commission
on the important mechanisms that need to be taken into account In the frequency

range above 40 GMe.

NASA continues to deveiop high-risk, innovative technology for the benefit
of U.S. industry and the American public. The (atest communications
sateliite to be developed by NASA is the Advanced Communications
Technology Sateliite ("ACTS"), launched in September, 1983. ACTS has
Mmmbmmmq‘hwmmmwumw
the American sateliite communicatiohs industry. Thus, ACTS directly
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benefits the constituency of the FCC: American industry and the Amecican
public.

NASA belleves that the proposals in the subject NPRM can provide the basis for
solving the incompatibliities that wouid exist In the 27.5-29.5 GHz band were that
band to be aliocated to both the Fixed-Satsiiite Service (FSS) and to & new Local

Muitipoint Distribution Service ("LMDS") as contemplatsd In n CC Dockat No. 92-

. 297. The effect of the Commiasion's proposals in the instant NPRM would be to
create a band at 40.5-42.5 GHz with virtually the same conditions as that
proposed at 27.5-20.5 GHz. The same 2 GHz of bandwidth wouid be established,
to be licensed in the same 1000 MMz blocks. The propagation environment at 40
GHz is similar to thet in the nearby 28 GHz band ss are the equipment parameters.

Only the name has changed from LMDS to LMWS,

NASA believes that the Commission's proposal for commercial use of the 40.5-

gggg key to resolving the severe incompetibliity problems that
exist between the FSS8 and the LMDS in the 27.5-20.5 GHz band. Use of the 40.5-
42.8 GHz band for LMDS In lieu of the 27.5-29.5 GHz band weuld result in a win-
win situation for the American public and for Americen industry. The satellite
ndustry would be free at 27.5-29.5 Gz to bulld on the technologies plonesred by
NASA's ACTS to fill an essential role in the National/Giobal Information

interference from the PSS in the 40.5-42.5 GHx band. American industry would
have the oppertunity to participate in two giobal markets rather than none since

 the FSS is aliocated in the 27.5-20.5 GMx band on a global basis and the
functionally equivalent European version of LMDS is being developed in the 40.5-
42.5 GHz bend.
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The frequency range from 50 to 85 GHz is of particular Intereet to the Earth
environmental science and metsorological communities because of the presence

of unique stmospheric axygen absorption lines that are located in this region of
the spectrum. Spaceborne passive sensor measurements in the vicinity of these

lines are used to develop atmeospheric temperature profiles. Judicious selection
of the measurement frequencies determines the aititudes in the atmosphere at
which temperature measurements are obtained.

The Commission requests comment on whether terrestrial use of the §0.4-81.4
GHz band would interfere with pianned spaceborne pessive sensor
measurements of atmospheric temperature. NASA has analyzed the sharing
potential and concludes that, in this frequency range whers measurements
provide data on tempersatures in the mescephere, sharing is feasible.

The propoeed use of 118-117 GHz and 122-123 GHz bands for unoensed devices
gives NASA a great deal of concern because both of thees bands fall within the

116-126 GHz band alloceted for the Earth exploriation-sateliite (passive) end space
research (passive) services. We recommend that either alternative bands, outside
bands sllocated for passive sensing, be chosen In place of the 116-117 GHz and
122-123 GHz bande or thet the tranamitter power in thess two bands be limited to
-16 dBW in order to achieve compatibiiity.

The NASA propegstion research program publishes a handbook on propagation
sffects for sateiiite systems design In the frequency range between 10 and 100
GHz. While this handbook Is directsd particularly to sateliite system designers,
moet of the information applies equally to terrestrial communications links. We

it
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2
belleve that the contents of this document can be valuable to the Commission as
it plans how to allocate, license and use frequencies above 40 GHz. For that
reason, we are appending the NASA handbook to these comments.
tv
»88° 39y
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Before the
PEDERAL COMMUNICATIONS COMMISSION
Washington, DC 20354
in the Matter of
Amendment of Parte 2 and 18

)
of the Commission's Ruiee to Permit } ET Dockst No. 94-124
Uee of Radio Frequencies Above 40 Gz )

The National Asronautics and Space Administration ("NASA") hereby submits its
comments in response to the Natice of Propoesd Rulemeking (NPRIM) iesued In
the above-captioned proceesding.

[ 8 INTRODUCTION

NASA agress with the Commiseion in Its view thet the proposals set forth In ts
NPRM will provide the American public with scoess to new products and
communications services, provide new opportunities for American business and
industry, and promots new jobe and sconomic growth in the United $tates.

NASA ls in the forefront of development and use of millimeter wave devices for
spplications in 9pace and we take a great deal of intereet in the proposale
contained in the instant Notice. We carry out environmental spaceborne remots

- sensing messurements using both active and passive sensors In the frequency

regime above 40 Gita. We sponeor an active program to quantify the effects of
MMchmmMMQGn&m
tranemission and can therefore offer authqritative information to the Commission
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on the important mechanismas that need to be taken into acoount in the freguency
range above 40 GHz.

NASA continues to deveiop high-risk, innovative technology for the benefit
of U.S. industry and the American public. The latest communications
satelite to be developed by NASA is the Advanced Communications
Technalogy Sateliite ("ACTS"), lsunched in September, 1993. It operates in
the 20/30 GHz bands (“Ka-band") allocated worid-wide to the Fixed-Sateliite
Service ("F88°) and designeted In the United States for non-government
usel. ACTS has been designed to pioneer these bands for subsequent
use by the American communications Industry. Thus, ACTS directly
benefits the constituency of the FCC: American industry and the American

public.

* The payoft for this important investment by NASA on behelf of the American
taxpeyer, In the form of new Ka-band seteifite communications services and
enauring that the U.S. remains the world leader in sateliits communications,
requires continued access to Kg band frequencies for the American satellite

industry.

NASA belleves that the proposals in the subject NPRM cen provide the basis for
solving the incompatibilities thet would exiet in the 27.5-29.8 GHz band were that
band to be aficcated to both the Fixad-Sateliite Service (F$8) and to a new Local

1 S ACTS operats on 29.242 GHz (+/- 20.5
MHz), 29.263 cg' (+/ 82.9 Miiz), ead 29,298 Gils (+/ 20.5 MHz).

2
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Muitipoint Distribution Service ("LMDS") as contempiated in CC Dockst No. $2-
2972,

Certain of the frequency bands above 40 GHz that the Commission proposes to
realiocate are allocated and used for spaceborne passive remots sensing. A
wealth of knowiedge about the technicel and operational sspects of remote
sensing has developed since theee frequancy bands were first allocated at the
1979 World Administrative Rsdio Confersnce (WARC). We have analyzad the
mmmmmmmmﬁdmummd
devices propoeed in this NPRM. We conciude, in responss to the Commission's
request for comment concerning the.80.4-81.4 GHz band, that sharing ls feesible
in this band. However, the proposed ues of 116-117 GHz and 122-123 Gix bands
for unlicensed devices gives NASA a great deal of concern. We belleve that either
alternative bande should be chosen for unlicensed devices or that limits should
be piaced on the transmitter power of unficensed devices in these two bends in

mumm.

.  THE 40.542.5 GHz BAND SHOULD BE DESIGNATED FOR LMDS N LIEU OF
THE 27.5-20.5 GHz BAND

The Commission has stated that it believes that many of the uses of spectrum

above 40 Gz will be Sschnicelly and operationally simitar to thosa fixed point-to-

point services for video, volos and data transmission 10 subscribers throughout

an area that have been proposed for LMOS in the 28 Gix band3. It therefore

2 Sas Rulemaking to Amend Part 1 and Part 21 of the
Commission's Rules to Redesignate the 27.5 - 29.5 GHs Prequency
Band and to Establish Rules and Policies for Local Multipoint
Distribution Service, CC Dockst No. 92-297, Notics of Proposed
Rulemaking, Order, Tentative Decision and Order on
Reconsideration, 8 FCC 557 (1993). ,

3 NPRM at para. 23.
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proposaes ficensing rules similar t gﬂgag?iii
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same conditions as that proposed st 27.5-29.5 GHz. The same 2 GHz of bandwidth

would be sstablished, to be licensed in the same 1000 MHz blocks. The
galﬁi%ﬁb:ﬁuésg‘aggﬁﬂ.ﬁ'zu

as ere the equipment paramaters. Only the name has changed from LMDS to
LMWS.

The Commission currently has a Rulemaking procesding underway to consider

frequency sharing between the proposed LMDS and the F8SS. The committes
 was to formulate rules, If possible, to maximize the co-frequency sharing. Despite

that would make co-frequency sharing feasible.
NASA belleves that the Commission's proposal for commercial use of the 40.5-

42.5 GHz band is the key to resciving the severs incompatibility problems that

the 27.5-29.5 GHz band would resuft in a win-win situstion for the American public
and for American industry. The sateiiite industry would be free at 27.5-29.5 GMz to

build on the technelogies pionesred by NASA's ACTS to fiit an essential role In




the National/Global Information Infrastructure (NI/GH). indeed, Hughes, Teledesic

- and Iridium aiready have applications before the Commission to develop global
sateliite networks in this frequency band. At the same time, LMDS couid be
deveioped without interfersnce from the FS8 in the 40.5-42.8 GHz band. American
industry would heve the opportunity to participate in two giobal markets rather
than none since the FSS is aliocated in the 27.5-29.5 GHz band on a globel besis
and the functionally equivalent European version of LMDSS is being developed in
the 40.5-42.5 GHz band.

Progegation considerations

One question that might ressonably be raised wouid be about the sffest of
propegation on LMDS If LMDS wers to operste st 41 GHz rather then st 28 Gitz.
An examination of the design of s lsading contender for LMDS7 proves
coneiusively that there is virtually no diffarsnce in the operation of LMDS st the
higher frequency.

mmmmmuumuw«mym
attenustion due to atmosphéric gasses and attenuation due to precipitation.$ The
attenuation due to water vaper and oxygen over the maximum distance of 4.8 km
from hub to subscriber in the proposed system, while insignificant at both

6 Wuummmmmm

(MVDS).
7 Suite 12 systam characteristics as documentad ia "Report of
the LMDS/FSS 28 GHz Band Committes",

Negotiated
Appendix 6, Section 2.1, September 23, 1994.

8 Sag CCIR Report 338-S, “Propagation Data and Predicdion
Methods Required for Line-of-Sight Radio-Ralay Systams®.

Glﬂ':n“_‘

SiOH USHUN WO¥4 85:@1 6. E g3+



A ———  —————— —— ——

frequencies?, is a mere 0.25 dB more at the higher frequency. This increased lces
is more than offset by the 3 dB higher gain in the vertical plane that the same
physical sperture antenna will provide at 41.5 GHz compared to 28.5 GHz.

The effect on avaliability of an LMDS hub to subseriber link in New Yerk due to
sttenuation caused by precipitation has alec been evalusted. The hub and
subscriber are assumed to be separatad by the maximum distance of 4.8 km. The
subject design has a 13 dB margin to compensats for rain sttenuation. For a-
uniform rain rate over the path, the avallable margin of 13 dB will just compensats
for a spacific sttenuation due to rain of 2.7 d8/km. CCIR Report 721-2 provides the
information thet this specific attenuation corresponds to a rain rate of 14.9 mm/Mr
st 28.8 GHz. New York lles in Crane rain climate region D219 where rainfall rates
of 14.9 mm/hr are axceeded for no more then 0.1 % of an average yeer. At 41.5
GHz, taking into account the Incresse in hub antenna gain compared to that at
28.5 GHz, we find an avalisbie margin of 16 dB which will compensata for a
specific aitenuation due to rain of 3.33 d/lon. This rain rate corresponds to a
rainfall rate of 10.5 mm/hr and s exceeded in New York for 0.18 % of the year.

The preceding anatysis shows that thers is an insignificant differsnce in the
availabiiity of the LMDS hub to subecriber link at 41.5 GHz compared to that st
28.5 GHa. The avallabiiity of the link is 99.9 % at 28.5 GHz and 90.84 % at 41.5

9 The sum of attanustion dus to axygen and Water vapor over a

4.8 km path for a water vaper deasity of 7.5 g/m2 is 0.47 dB at 28.8
GHz and 0.72 dB at 41.5 Gg v

10 Crane, R.K., "Prediction of Attenustion by Rain®, [RFE Trans.
Camm., Vol. COM-28, No. 9, pp. 1717-1733, 1980.
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GHz11. The avalisbiilty is, of course, higher for the great majerity of hub to
subecriber finks at shorter distances. Even this smalil effect couid easily be
compensated for, If desired, by the use of power control at the hub.

Refiectivity Propectias

At least one LMDS proponent expects to-partially rely on reflectad signails
to provide adequate signais betwesn hub and subscriber terminais.
Laboratory experiments have besn conductad at NASA's Lewis Research
Canter to assess reflective properties of various materiale commonly used
in bullding construction as a function of frequency. Specificaily, the tests
wers designed to examine the behavior of reflected signals In the 28 GHz to

40 GHx frequency rangs.

The leboratory test configuration is shown in Figure 1. Standerd

GHz were aligned at angles of 10, 30, 48 and 60 degress from perpendiculer
to four different reflective surfeces; unpainted concrets block, s flat metal
sheet, unpainted plywaod, and a glass mirror. The transmit and receive
waveguide horns were each positioned et a distance of 10 fest from the
conter of the reflective wall's,

11 MW“&Mde&m
month, equivalent in New York to 99.7% of the year, uublhlnd
for Direct Broadcasting Satellites (DRS).

12 mmwmmmmmuwm
over the frequancy range between 26.5 GHz to 40 GHz.

?
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For the first series of tests, measurements were made st 28.5 Gz and 39
GMx'S, Fivet, a 20.5 GNz signal was tranemititad and the recelved power
level was measured with the spectrum analyzer. Next, the signal generator
was switched to 39.0 GHz and the recelved power level was agein recorded
while keeping all other parameters constant.

The second series of tests consieted of performing a swept ampiitude
mhﬂmﬁnaﬂhﬂﬂhh&ﬂﬂzh‘mm
made at the same angles of incidence and reflection and for the same

reflective surfaces as used for the previous tests.

| All of our messurements were made of reflacted signals in the spesulsr
direction. As would be expacted the metal and mirrered giass surfeces

13 Messurements were made at 39 Gz rather than 41.5 GHz in
order to remain within the specifiad range of the calibrated
standard horn.
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refiected more signal energy than wood or concrete block's. These
surfaces also provided greater uniformity in reflected signal strength when

swept across the frequency range.

Our measurements indicate that, for smooth surfaces such as metal and
mirrored giass, only slightly greater refiection of both wanted and
interfering signale occurs st 28.5 GHz compared to 38 GHz (end by

* extension st 40.5-42.5 GHz). For rough surfacee such as concrete block,
briek, wood and stone, commenly used in both suburban and metropolitan
construction, the resuits show thet neither 28.5 GHz nor 38 GMz
demonstrated coneistently better refiecting properties.

On the basis of thess measurements, & is concluded thet non-line-of-eight
performance for an LMOS system operating et 40 Gz would be
substantially the same as operation st 28 GM2'S.

Licensing ruise

We note the proposal to designats the 40.5-42.5 Gtz band for ioeneed use and to
model licensing rules for this and othier flosnsed bands sfier the rulss and
procedures proposed for LMDS. We think thet these propasals are sntirely fitting
and 0 be the key 10 use of this band for LMDS in lleu of the 27.5-20.5 GMz bend.

14  The reflected Jevels from the block and wood surfaces
were generally 10-16 dB below those from metal and mirror for
both 28.5 GHs and 39 GHs.

15 The results of these tasts call into quastion statemants made
mﬂwmmwummmmnuz.s
GHz , a0 aX PALIE submission by The Suite 12 Group in CC
Dockat No. 92-297.
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The Commission may want to svaluats whether use of Rand McNaily Major
Trading Areas (MTAs) as the service areas rather than Rand McNally Basic
Trading Areas (BTAs) is appropriats in light of probeble use of the band for
LMDS.

LMDS ruies have not yet been finalized and some changes may be desirable. If
mhmmumummos,mmmmmmmmu-pﬂuum

40.5-42.5 GHz band.

Tachnical standards

The technical standards propoeed for licensed services are generaily competible
with planned LMDS signel perametars as presented to the FCC Negotiated
Rulemeking Committes. However, one parametsr, o..r.p., requires attention. The
proposed limit of 16 dBW, while adequate for the majority of LMDS links, Is lower
than the value that some LMDS preponents have said was nesded for certain of
their links16. One preponent submitted e.Lr.p. velues ranging from 10 to 28 dBW
in the abssnce of rain snd from 20.7 to 38 dBW In rain. E.Lr.p. levels for a second
proponant ranged frem -7 dBW te 23 dBW in the absence of rain and from 5 to 35
dBW in rain. The third system considered by the Commiitee had e.l.r.p. values
between -10 dBW and 10 dBW for all links, well within the Rmit propased in the
instant NPRM.

16 "Report of the LMDS/FSS 28 GHx Band Negotiated
Committes”, Appendix €, Table 2.3.1 - Signal Parametars WG1/52,

September 23, 1994.
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